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(54) rUflPOMEXAHMHECICAS flOPHUPyiO- 
mAW rO/lOBKA fl/lH PACUJMPEHMJ? TOcU- 
PMPOBAHHOrO n/lACTblPfl B OBCAflHOI?! 

KOnOHHE . 

(57) ruApoMexaHMMecKan AOpHnpyjomafl rono- 
BKa A>in pacujHpeHi^n ro<t)pvipooaHHoro nna- 
CTbipn B oOcaAHOM KonoMHe. /^opMHpyiou4an 
ro/iOBKa C0Aep)«<MT KOHyc-nydHCOH c npoAO/ib- 
HbiHM npo4>MtbHUMii KaHaBKdMH. Kopoyc c ca- 
Moyn/ioTHRioiuei^Cfl Tpy6MdT0i) AMa<t>parMOi^. 
cryneHMaTbiMH b nonepesiioM ce^ieMvm OKHa- 

MM M paSMeiUe^HbtMil B HMX 6blABt^>KHblMM CCK- 

TopaMM, cTyncHHdTbiMM B nonepeMHOM 
ceMeHHM. 4 tin. 



M3o5peTeHMe othocmtcji k ycrpoMCTBaM 
Ann peMOHTd o6cdAHbJX ko/iohh He(t)TiiHux. ra* 

aOBUX M APyrHX CKBaXCMH c ue/ibK> BOCCraHOB- 

neHHsi repMeTMMHOCTM m ynpoHHeHun ctchkm 
jco/iOHHfai nyreM ycraHOBKM cra/ibHoro nnacTbi- 
pn M coaAdHHn HanpnxceHHoA CHCteMu o6cdA' 
Han Tpy6d - n/iacTupb. 

Ue/ib H3o6peTeHHfl - yBe/tvmcHvte 34><t>eK- 

TMBHOCTM pa60Tbl fO/IOBKM SB CMCT yBeHMMeHMfl 

paAManbHoro ycM/iuit Ha ceicTopa it yaendMe- 
HMe cpoxa c/iyxcObi. 

Ha 4>Mr. 1 npeACTaB/iBHa AopH^pyioiuan 
ronoBKa, hpoaoawhuA paapea. b TpaHcnopr- 
HOM nonoxeHMM: hb ^m. 2 - AOpHMpyioma$i 
ronoBiea. oOimmm bma, b pa6oseM no/ioxeHMM: 
Ha 4>>ir. 3 - to xce. nonep^MHuiA paapea npn 
pacuiMpeHMM cexTopoB B Tpy6e c MMHMManb- 

HO<l TOfimWHOii CTeHKH: MB «t)Mr. 4 - TO >Ke. 

nonepeMHbif^ pa3pe3 npH nptixaTiiM n/iacrupsi 
B Tpy6e c MaxcMMa/ibHoA roniu^HOt^ cTeHKM. 
THAPOMexaHMMecKan AOpHMpyiou4aR ro/io- 

BKB COCTOHT M3 KOpnyCB 1 C OKHaMH. BUHO/I* 



HeHMoro B BMAe ynopHbix <|>naHueB 2 v\ um/iiih> 
Apa-xneTKM 3, aaxpen/iCHHoA Me;KAy <t)naMua- 
Mn. OKHa KOpnyca BwnonHeMw ciyneHMdrbiMti 
6 nonepcHHOM ceseHMM. Ha nycTOTenow 
CTBO«ibHOA MdCTM KOpnyca raAKoA 4 aaTBHyru: 
KOHyc-nyaHCdH 5. ynopMbie <>/iaHt;bi 2 u- um- 
/iMHAP-KABTKa 3. LlM/iMHAP-K/ieTKa 3 4>iiKCMpy-- 

CTCfl TBKMM 06pa30M. MTO n/IOCKOCTM 

CMMMeTpim OKOH KOpnyca m ycTBHOBneNHbix b 
HMxcTyneHMaTwx b nonepeMHOM Hanpas/ieHMM 

CCKTOpOB 6 COBMeiUeMbI C nnOCKOCTSIMM CMM- 

MerpMM npoAonuHbix npo4>M/ibMbix icaHasoK 
KOHyca-nyaHCOHa 5. Ha craonbHOw Macrw icop- 
nyca noA qM/iMMApOM-KncTKCw 3 m cexTOpaMii 
0 paaMeiuena caMoyn/ioTHRiotMaflcp rpyOMa- 
Tan AHB^parMB 7, BaaMMOAeiTiCTByioiJuan c 
6onbUJMMM cTyneHRMM cexTOpOB 6. 

YcTpov^CTBO pa5oTaeT cneAyKtuAiiM oGpa- 
30M ( 4)Mr. 2). 

ripu cnycxe b oGcaAnyio KonoHHy 8 hmx- 
HWM KOHGU ro4)pt4poBaHHoro nnacTwpn 9 pac- 
nonoxeH Ha KOnyce-nyaKCOHe 5, npiincM 



CO 

C 



ai 

00 
CO 



1745873 



BomyTwe nyMW nnacTwpH BBeACHbi m ynnpaJOT- 
B npoAonbHwe npo(t>M/ibHbie KaHaaKw KOHy- 
nyaHCOHa. HnacTbipb HaAei hb lUTaHru 10 

n ero oepxHwi* KOHeu 4>MKCMpyeTcn ropuoM 

CM/IOBWX UWnMMAPOB AOPHB M/IM rMAPOMCXa- 
HMMeCKOrO RKOpn. 

ripM co3AaMiiii paSoMcro AaoneHwn ao- 
pHMpyioinan ronoBKa bxoamt b nnacTwpb. pac- 
ujupflw ero ao n/iOTHoro KOHiaKia c o6caAHOft 
Tpy66v^. noA AaaneHiieM caMoynnoTHsiomMe- 

Cfl KOMUW UMUMHAPMHCCKOM AMa<()parMW 7 

nnoTHO npM)«MMaiOTc« k CTCHKaM rnyxoro yr- 
nySncMMB A. cosAaBan repMeiMMHocib a pa6o-. 
MCM Kawepe npaKTWHecKM 6e3 paAwanbHoro 
pacuiMpeHvin. 

UeHTpa/ibMan nacib AMa4)parMbi 7. pac- 
uiMpwRCb, B03Aei*CTBye7 Ha BUAOM)KHHie ceK- 
Topw 6, npuxMMafi mx k MeAOXwMaM rinacTwpn 
(ct)Mr.2). 

Opu 3T0M ocTanbHafl MacTb pacujiip«io- 
meftcp AMa4)parMw ynnpacTCn b MenoABn>K- 
nyio BHyrpeHMK)© • noaepxMOCTb 
UMnnHAPa-xne'TKit. 

PaboMwe <j)yMKUMM nepeMeccHU na 6o/iee 
npoMHyw M AonroBeMHyio uMnKMAPM^ecKyio 
MacTb Awa^jparMW. 

. Uii/iiiHflpMMecKafl AMa(t>parMa, paciuMpa- 
«Cb. ynnpaexcfl MacTbio CBoeft BHeiuHcii no- 
»pxHOCTii B uM/iMHAP-xneTky. B peay/ibTare 
Ha Awa^parMc BoaHMxaiOT np«MoyronbHue 
BwcTynu M/iii BnaAMHu (b saBWCWMOCTii ot cte- 

neHM BblABMXCeHlijI CCKTOPOB), COOTBCTCTByiO- 

mne onopHoC^ noBepxHOCiM ocHoaaHiin 
Ka)KAoro cexTopa. BenMMMMd owABW^eHMJi 

CCKTOpa K0/ie6/ieTCfl B SaBWCMMOCTH ot ToniuM- 

Hbi CTCHKn o6caAHOft Tpy6bi, HanwMMH m/im ot- 
cyTCTBMH nnacTwpn. 

Ha <}>Mr. 3 M 4 noxaaaHU npcAcnbHwe cny 
Maw BWABW)K€HMii ccxTopoB HOA Harpy3K0ft: 
npM pacuiwpeHMiiB Tpy6e c MWHMMaJibHOvi ion- 
lUMHoii CTCHXM (<|)Mr. 3) M B Tpy6e c MaXCMMailb- 
HoPi ToniAMHOvi CTeHKM c njiacTwpeM (^y\r. A). 
VcTynw. xoTOpbie npw stom oCfleraeT Awa*- 
parMa no nepuMcrpy onopHO^^ noBcpxHOCTM 
ocHOBaHMfl cexTOpa. ne npeBwuiaioi 3-3:5 mm. 
Rpw crna)KeHHwx xpoMxax m MWHMManbHwx 
aa.aopax b okhc Me>icAy cexTopoM m xopnycoM 
MCK/iioMaeTCR npMMHHd 6fatcTporo paapyujeHMR 



pcsMHbi AMa<|)parMy: saTexaHwe w noc/iCAyio- 
tuce saiMCM/ieHMe. flaxce b c/iyMae nopuaa am- 
a4)parMbi na ycryne (nocne A''MTe/ib><ofi 
3KcnnyaTauMM) a ronoBxe yAaercn nerKO boc- 
5 craHOBHTb HeoBxoAHMoe AaBneHwe w aaaep- 
uiMTb yciaHOBicy n/iacTwpji Oea aBapnil* vt 
ocnoxcHeHUM. ripM nopwae AMa<t)parMW yreMxa 

>KMAX0C7M B03M0)KHa TOilbKO MCpCS 3a30pbl 6 
OKHC MCXCAy CCKTOpOM M KOpnyCOM. RpM XOAO* 

10 BO^ nocaAxe cexTopa b okhb cyMMapHa« nn^- 
luaAb aaaopoB hc npeBbiiuaeT 20-40 mm . 

YMMTUBaR OonbUJOi^ K034)<t)MUMCHT conpoTMD- 

neHWR yaxoro meneBMAMoro aaaopa w nepe- 

XpWTMfl OCHOBHOli CTO SaCTM pCaMHOt^ 

15 Awa4>parMU. HCoSxcAMMoe AaB/ieHwe momct 
.6biTb nerxo BOCCTaHOB/iCHO HC3HaMMrrenbHWM 
noBuiueHMeM npow3BOAWTeflbHOCTM hbcocho- 

roarperaTa. 

CyMMapHoe paAna/ibHoe ycwnwc, paaaii- 
20 BaeMoe ronoaxoft. nepeAaetcfl hc na 12. a ua 
6 BWABMKHbix cexTopoB. C/ieAOBaTC/ibHO. npw 
3T0M >Ke paSoseM AaaneHMM ycMnwe paAwa/ib- 

HOrO B03AeftCTBi1« CeXTOpa hb HeAO)KMM ro<P' 

pbi BoapacTacT b Aaa paaa. mto rapaHTupyer 
25 no/iHoe npuxame n/iacTupn. 



OopMyna M3o6peTeH.Mfl 

FMAPOMexaHMMecxan AopHnpyioiuaji ro/io- 
30 6Ka Ann pacujupeHMJi rotpwpOBaHHoro n/ia- 
CTbipn. B oCcBAHOft xonoHHc, Bx/iK)Maioiua« 
xOHyc-hyaHCOH c npoAonbHWMM npo<J)MnbHbi- 
MM xanaBxaMM, xopnyc c paaMcmeHHWMM b 
HBM caMoynnoTHmoiueftcii TpyBMaioft Awa^)- 
35 parMOft m BbiABM^xHUMvi cexTopaMM. ciyncHMa- 

TbIMM B CCMeHMli. yCTaHOBiieHHUMM c 

B03M0)XH0CTbl0 B3aviM0AertCTBMn 6o/ibUjeft 
CTyncHbK) c AMa<t>parMOft. oTnwMawiMaflCsi 
TCM, MTO. c uenbio yaennMeHMq 3(t)<J>exTHBH0CTM 

40 paBoTM ro/iOBXM aa CMei yBe/iHMeHim paAManb- 
Horo ycM/iwn Na cexTopa m yBenwHCHMJi cpoxa 
cny)K6u. BbiABusxHue cexTopa BunonHeHbi 
• CTyneHMaTwMM b noncpcMMOM ceMBHMM, a xop- 
nyc MMCCT CTyncMMaThie b nonepBMHOM ccse- 

45 HUM oxHa noA BWABwxHwe cexropa. npMMCM 
n/iocKOCTM cMMMerpuM OKOH xopnyca m npo- 
AonbHwx npo<t>HnbHbix xaHasox xonyca-nyaH- 
cona coBMemeHfai. 
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Enlianeed cmdency of the head tor Mcpandlnt the corrus»ted patch 
U due to the InereMed thrust on the eectore, and its longer service 
life, -n^ extendable sectors are of stepped design matched by the 
steps of the housing. TtM symmetry pUnes ol the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 

*"*"*T^ hydromechanlcal head U lowered In the casing string (8) 
so that the lower end of the corrugated patch (») Is on the cone-punch 
(fi) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The paUh la held on the rod (10) and 
Its upper end is then fUed by the actuating cylinders of the mandrel, 
pressure forces the eylindrleal diaphragm (7) to bear on the 
^1 of the blind recess ensuring hermeUdly of the wortdng space. 
USE/ ADVANTAGE - Repair of casing strings of oU. gas and 
wcher boreholes by Installing a stee) patch. Enhanced effecUveness 
of the head U due to Increased radial stress on the aectors. 
Bul^/7.T.03. (4pp DwgJ^O.i/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with selfsealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an mcrease in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary imier 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, conesponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 



1745873 



4 

of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm^. Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diapliragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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